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* ^ y T SW<D * v y 7 <Z>#I# £ b , 

h#fgy ^Tbtis^fg^/WSv^^y 7<z)#j#£^/M/, ^o, ^^-vyrj^ 
^©^^r y 7<£>fij»£it;&nu 
m'bft&mm&mnatmwft&mm&mfttf^L < £ e> khbi» bx#^^ 
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U 7 CD S Nifc£$!5£-r * S N Jfcffljjgas, 

sNjtjcs^JvNT^^yrtceaikry hatsrajyar, «u^t 

fcfy h»#*:*1WR»*:*LV^^y 7©ftt»&«/.hU fro, m**rVT£W 

*:«i:^K:iw«fUT#^^yrK:«g»;sTstfy mr, fawsrfcje-r 

fife-?-* ^as-rssMapjct&iB*^?^ u rcoin 

iny^T^tirv^v^^y 7©e>%, *u#&*nirrntf»rfcicfcr<y h#ajy*3 

T&tiSRTIBtt^Wv^-vyrcOfUffSrJIfftlb, fro. »*^'J T&>ft<D*vV 

fr SlfS £ tl, £ ^ - # & Ste, Iftil "T & ^MSP tc t&B3# * -V U 7 <Z)#J 
[o o o i ] 
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[0 0 0 2] 

YmW)\s?-*TJ 7St-^tf- 0iCJg£^#>T*±:£ 

[0 0 0 3] 

A#^eJH i/7s^r2± -frmm £*ITV^ 0 Z.Q>?4S?Z ;i/#H A^teSt 5/ X -5=- 
ASrgMSSf i: LT, xDSL (Digital Subscriber Line) jWotlT V^„ xD 

sL&mmmmzmmLtctemttx*. aawH&fi!?©— ^*es>s. 3©xdsl 

M^(D%<D\Z^n £>*l<5 0 #*f^§?©xDSL^ b T ADSL (Asymmetric DSL) j$2b y 
% ##M©xDSLlCliHDSL (High-bit-rate DSL) , SHDSL (Single-pair High-bit 
- rate DSL) ADSLtt. T V&xk&mt. l^XWC^V b _t*J«l 

7&&£LT£fcWkt?y Wt£@£&2S9IU ^©^M^tbTDMT (Discrete 
Multiple tone) ^M^^,^ ITU-TJC <fc »j^iptf;£;ftT V*<5„ 
[0 0 0 4] 
• DMT^M^ 

DMT^M^$:MM^b^0A#M^0DT l J*|nI©^ii^CoV^Tii^-rs 0 
DMT^M^^T*^, «*.tfHl 2iC^-r«fce)^1.104IlHz©MMm^5: AU= 
4.3125KHz)^Pg(Z)N (=255)M© v;t/^=3f -V U 7#l~#255KM$»frS!l-r So h 
T, jHglC$fc3£oT?T;fo*lS h U-:^:jac;i3V^#3f -V U T#l~#255tf)SNi£S: 
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$!J£U SNjfclCJ&£T#3f ^ U yiCfcV^4-QAM, 16-QAM, 64-QAM, 128-QAM... 

^ U TIC kU-QAM&tJU^T. flg7£SNjfc#*^<fc£Co;txl6-QAM, 64-QAM, 128 
-QAM..S:i!jy StS, 4-QAM&2 try hdolffSll^ 16-QAM& 

4 if y h-3^>mm-tz>^mtt. 64-qam&6 \*v b-3-?mm-tz>^mtt. 128- 
s^©?^ M^ifc^ta^^T^i. 2553^ yy©? 13. *^yr#i~#3i 

^iDA^^^MM^CD-ty^lfilMi: LTfflVN^tl. 3f-V U y#33~#255#M#!l 
[0 0 0 5] 

m 1 3 « 16-QAM ©m^S-e^y. i"J7;i//^7l^;i/M (S/P^M) 1M: 

ify hs/y ywcA^-rsam^-* £4 try h^o^^-z^Ticfa^t-si: 

4 Ify t>£2l^y h^M^-Mapbj), (a i+r b i+1 )l- ^t^tS. 
£ 1 <D 2 fig / 4 ffi^&3|S 2 - # (a j , b . ) £ 4 £ (-3 , -1 , +1 , +3) \Z^.Wk b , 

£ 2 © 2 ii/ 4 m$mm 3 * , b i+1 ) & 4 £(-3,-1 ,+1 ,+3) «m 

t5. =¥^y 7*6£»4 ttMSHKf c (® c =2jc f c )©&8iftcos(G> c t)«:»£U 
^««5«^K«©ffiffi&90 0 S/7 hLTiEK?ftsiii((» c t)S:ffl*i-« 0 AM^a. 
6tt£l©2W4|S^il»2©ffi*i:iEKtftsin(a> c t)S:|fe||[U AM^ 

21 8 tt^AM^^a. I/-* 6, 7 0ffi*5:MbtffiiJt§. JSUltCfcy, 16-QAM 
JCHSttMW^- * (aj ,b.) , (a- +1 ,b. +1 ) ©ffl»#i>*K:j£ £T BaVT S 2 7£5c 

O#tt££:£©^-#a*1001, 0011, 1100, OllOTf&tWi, 2^7C##j^ffifll®-» 

©f§ # -r s o 

[0 0 0 6] 

Hi4 &Dmmmtt<DmmwiwmT~%>2> 0 s/p^msu 1 1 h */ y r/i/© 

ttU l?!)^t- ^^'JTV>y;1 (carrier mapper) 1 2 -6. Z1<D— 5t 
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^b k c?^> 1 */>aK;i/#0Dtfs/ h#I£#§0L. U 7©QAM^g)S#£ 1 3 UcA 

MS. iot, l i/>^i/3y©HffiA^^ hiltliS b k (k=i~N)tfc«5 0 M 

mm^mm 1 4 y r©QAMgw« 1 3 i^e>ffiij-rsQAM^m-^$:M^ 

M^HC#M^P 1 4 IFFT(Inverse Fast Fourier Transf orm;^&ffi 

[0 0 0 7] 

® 1 5 izmmmtt k&z> tiQxmwifcm */ x ^ a ©^ig ^a>^M5„ 

AAS^lfelnA^JBiO^^-^ttlff^IM^IIEiftM©^^ (Serial to 
Parallel Buffer) 1 0 IZ 1 S/>/}Ol/B£|g (=1/4000 sec) #Xh7£*l£o 

^f2 oicA^j-r-So -t&fc*., hu-^>^ic«ty#^^yrTOQAM^M^ 
#;vft<D¥*/ hmzftmis. 3i>zi-^2 oicA^Jt-^o <koT. i 

y©»ffi*lf v h$C&2 b k (k = l~N)£fc£ 0 m>zi-^2 0^ A#£tlfc# 
l^h#Jb k «:-£*l tl (QAM) tSt* CD M -^(n>Xfl^ 

— 2/ a >^7i^7 A J:<Z)M#^- # ) JCgSI b T 7 y (IFFT 

: Inverse Fast Fourier Transformer) 3 0 lCA;fr*?~£o IFFT3 0 l£IFFT|H^:£: 

m(DAy 7 y (Parallel to Serial Buf f er) 4 0 \ZK±-*T 2>. Ht, IFFTffi^f 
(D2XH(=512)i)-y7°fy<Do *>480~511<£> h - # ;i/32M©-9-> Sri**^* 
7° V 7 4 97. (Cyclic Prefix) h LTDMTS/ >Ji?;i/©$fc^lC#jD-tS„ dfc#Ifi3« 
HfflAy77 4 0 l£512+32Mtf>-9->:/;V-7 i -# fcfli^itt^HCDAri > A- # 50a 
A*i"-5o DA=i>A-^tt2.208fIH2©-9->y; > ^M&ifcT'A^-f 
*£T^-n^#&C^g|L, *#y y*HIi&!7 0 bTitJA#$HC>eSj£"t £ 

o 

[0 0 0 8] 
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#iiA#<sra±, adz2 # 8 o -frAiir-ru vm^ ^^osmhz©^ 

te#Kl3E*U mmW.^^t^ (Time domain EQual izer :TEQ) 9 0^A^Ji"<& 
„ TEQ9 0 lii/^jK;!/^^^ (Inter Symbol Interference: ISI) f^32^-y ~fA/(D 
Cyclic Prefixp^CJR*S<fc^lcA*T J >f ^^^-^iC^a^Jfeb, 
5 s - * SrtfCWM^jaEtftffl^y 771 00 \ZA±-?Z>« tt^JM^iim^ 771 
0 0 lDMT$/>jtf;i/;fr<D-r — * h7U Cyclic Pref ix&Hfofe L 

, lDMT*/>^^©^-**M^»K:WltK:ffi5*7-y3:aS«l*(FFT) 1 1 0 fC 
A7JtS. FFT1 1 OttffijS^-Uai^tftSrfeiJ&v^ 255<H©ig-&j&&$fc£ (« 
39) tS. (Frequency domain EQual izer:FEQ) 12 0it ^fg 

Lfc255(3[)'®#*-T r —^lC^^^;i/ra z P# (Inter Channel Interference: ICI) © 

tttt&JiU ^n-^fi 3 oiilf o £mvw.*uw-t&$:mB 

&GHff»«pi 5 0{Ct£o T255M<aM#,&^-# 3- KU 5*3— KICfcy 

•ratify h^y y;wciif *> h^iiiijifff-^ft5. 

_LSBv;i/^3f -V U7^S0fI{l John. A. C. Bingham^, "Multicarrier 
Modulation for Data Transmission: An Idea Whose Time Has Come", IEEE 
Communications Magazine, Volume 28, Number 5, pp. 5-14, May 1990"tC|§atS 

[0 0 0 9] 

v>m^v Ymzmm-z$k®>. rytwiis^y vm-ito*MW?Vk&&. 

hl/-->^H, JSfl!ffeJ:tJfftlX#fli©ADSLilttttB&G(bit & gain) fcDftfti 

&7°n h=r;i/tc^oTSiy^Thf-/ h^t5„ 

[0 0 10] 

Si 6 &Ty:frra£>B&G7°n h n;K^gEii^gi^0T*>So (Db u~=-y^m 

, SV*©ADSLlS1S&»SIL-£ofcffe, MMADSL^gATU-Cte^ < 03^ 

Sr»fiI-r*iDA#flttADSI^*ATU-RK:3aiS. ©flDA#fl!I<Z>ADSL««A 
TU-IU±#3f-V U T#(DSNJt;$:tf-mt--Sc <Do^T% #tJA#{l!l<Z>ADSL^ff ATU-Rtt 
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!#i£GD— Mfc^ Peter S.Chow, John M.Cioffi^F, "Method and apparatus for 
adaptive, variable bandwidth, high-speed data transmission of a multi- 
carrier signal over digital sabscriber lines", US patent No.5,479,447}C 

[0011] 

01 7&FEQ 1 2 0(01 5) ©ffi^lCfctf*, g-MftimzM-t Z&mm^ £ 

&&*^y 7#nlCfcV^, M^£fcn-f d © £ £©S/N£fc£SNR n £-rS ^r^UT 
b n =log 2 (l+SNE n /D (1) 

{c^y^m^nsc fceu nizmrojEoimm. f d =*vVTmm~z\ si 2 

CDM"e«N=255, f d =4.3125KhzT$> l J, r ttSNR^ y £ . 

ftsitf^ hfftb n ii, ai 7\zgMT:^z*nT^zm*)g><<Dm&i*'bm.<z>m : k 

KS„ iiH ^r^ UT#6(=^fSc6-f d )©i:#(DS/NJfcSNR 6 5:(l)^;iCA^;^-5 

5fc©0lT?H:, $j4.2tf >y h*WVjgTt=.4¥ v ^r-Y U T#6tCf!I y ^ 

T*>*U 3f*y7fc«MiTlfy h©»#«01 l\Z^t£o\ZteZ> 0 fa (1)5$ 
ja^rj^JCllf *y h%m*) ¥Ttk^Z£.iZte^T^Z>o fflySTfcTyh© 
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[0 0 12] 

»(i©flt li 5 ) SSdfll^oSf b & Gffl»» i 5 ojc«|#l, m 

mw&mmB &GMfflB6 oizmm-tz. ^(D^v-^sEmitvx 1 n-tn 
n/^u- & ± Axit^-r ^ z: t ii&mwPM*± Ax-re rfctHra*. 

3>f-^©^5: stii i: y mmmiz mts o . auM^Sro ana b & cm 

, ggij ^Ttf^y h£ 5lfy K i0B^J#& Ax£ LTjSHrr* Z. £ IC&5„ 

. 3f ^ U 7<Z>#nll*U«£^ffc3irr Ax£ Lfe#-^{Cii, ffl(D*rV V 7tf>ftl#£- 

Ax£VT. i£*VVTb-*JV<DMnmm<D&n&0il&Z>J:o1 l Z-r2> o 3*1 

[0 0 13] 

mm^m^k u «fc e> -r s^M] 

&.±W.mLtc£oK. W.$k<o\?v h7n^r->>3 >T*ta, FEQ I20©m*ic 



mSE# 2000-3107978 



#2 000 — 3 19043 



[0 0 14] 

• m i <z>8?&#© 

^r-S/a^ST^S. *»^«yh7D^r-i/3>^T'tt, (1) SNJttc 

advNT^tyrfceiif^ mr&sfu^t, (2) b^*«, tyat^h 
»#ft*«ffi^*:«Lv^^y y<z>fci#&M/hu treaty tjsw*©* 

*yy<z>5fW&i»il!U (3) «/J^©frj»©»»i:i9iD^cD^J#(Z>»^i*«^U< 

i:^^icsNjt^a<T*)*^mtS:a±tc:Sjy ^r^^y hi$c£if;&iTi-£;i 

s&3f ^ y y tetter 4>£^A o r;--e 1 try higfln-e^sfre^&So 

[0 0 15] 
• ffl 2 <Z>8?&#Jg 

*fgW©S[f©tTy h7n^r-i/3>^Tit (1) S N i£lZ&-3^T&*rV V 

Tiztem^v hmzmv^x. (2) u*^^, ^#iay^Te>*lT^^:&^^=^f 



£^IE# 2000-3107978 



#2 000 — 319043 



^fa^&iean-rtiii^K: 2 tfvy hcDfi^BriBicj&s ( i bf v boQ&mmtt. 

z\(j>m^ Mmmmzffi'b-rzirvv 7». suy^xt? * hia#2j^<z>3f-v 
sry^n^ h$^#v^^ y 7£i£^r*^vviy-T-i!jy ^rtfy 

[0 0 16] 

♦ 31 3 £>8?8t#Jg 

*B^©JglcgU<Z)lf^ bTUT-*/myjimx&, (1) S N Jt;lcg-=HNT# 

^r^y ricesi^y bmzmvmx. (2) tr<y htftnu ¥x*>nx^ 

?£^*vvt0oie>. mmzmMvx&mt-izvy b&mvmxt>nz>*sm&-tf 

teV^*y7©#U#S:aS/.hU J^o, g>3f^ y 7J£**K©=¥ -v 'J 7tf)fcJ#£*t#D L 
, (3) ^/Jvfr©#J#©^fn£ig^ 

i»in b t *«f fe tc tf y h yar&n* «rtgft * * y 7 ttfcJS t? & s . 
^■zit, ^ h#«jy ^T&ftT^&v^-vy 7<z>e>*>, ftf»&*t?fliibTfcSrfc 



1 0 
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ysrs-Bai^y h»©»3fn&*iD'r*ii:*«7f#, *^;i/^**y remiss© 

[0 0 17] 

(a) mm 

MxDSL^S 2 0 0 £ j&tJA#fl0xDSL^g 3 0 0 |fflttttffi|9|g ( * # U y 9 MW 

mmxvsLmn 200 nMx^m^shmu 300 ©smsis 210, 310 &m 1 

5 lC^-t^#{U©«^ 1 0~5 0 £m-~<OW&Zffix.. §§§2 2 0, 3 2 0& 

hi 5 ic^-r^M©#^8 o~i4o tm-(Dmm^m^x^^> 0 mm^sim 

S2 0 0©MB&GHW23 Oli01 5©j2HgB&G»PgB6 0 lC*f/S U 
ill A#$9xDSL^g 3 0 Offi^iB&GtlW3 3 Ottigi 5©^#B&GtIW 
15 0 lC*fj&LTVA-g> 0 
MB&GfflM2 3 O&tf^fgB&GfSNTOS 3 0 1C&, Ty^fnKDB&G 

lZTV1Sfa<DB&G7ubnjl*mm-tZ>Mf&Z.mMX%>>>). Pkmxgz>®&iz 

*£#B&GMM2 3 Ott, ^B&G$!|#i|S3 3 0 e>*£*>*lT < & K> h 
^/fefiBH-r&Tn^T-S/a >t— ?>ffi*SI5 2 3 2, STbtlfelfy hifcB 

M^>g^^t^ y t#jcjHM^P2 i o©*/y y;t//A°^ u;i^msi O^n: 



1 1 
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^fgB&Gf&J$f3jS3 3 0 li, FEQ 1 2 O »J =&3f^ V T&SWZmfe-t 

ictgy^rsbfy y/*f>{ >#jy^T3P3 3 2, ^ u T£:^3r^ u ytc#jy ^ 
&ru*-t/=ii/T--7frU i 8mz 3 3, iffy arbtifcif ^ mrbsw^ 

G&^fg3P3 2 0<Z>-rZl-*~l a O^^^l/V^'JT/Hiai 4 Oizmfe-t 
SSI*J^Ttf-/ h/^>f >^g|S3 3 4 £fifx.TV%£o ^, fcf^h/^>f>fH^ 
TSP3 3 2 &£/&bfclfy hTn^r-^a^^-^l/^jUM^PS 1 0->*# U y 
^ta^4 0 0->^fggP2 2 0 £;frLT3HgB&Gffl#3!$2 3 OlC^ffilTSo 
[0 0 18] 

(B) ^l©7n^-J/a>^ 
^;i/^^r^y T^JC^SVNT, &**VTVimV STb^lStfy SN 

[0019] 

0 2tt;*:&l|!©£teB&GffiHJ|teP3 3 OJCiSjgl CDtfy b7n^r-$/3>tf> 

T;i/=f 'jxa, H3 tt^i <d\£ >y h rn^r- s/a >ijm(Dmmmx$>z> 0 

m%a<Dl5mz&Z>¥y h7n^-^a>£4T^(:*-ry :?5 0 1), 
TlCfffU ^Tfc-&fft^y h^basefcllffi^U^^S 0 2) 0 03 jCt£ 

s/mtiktzmrs^TMtt&vmmmvmTVy htfcbn^&^-t* (@3©^ 
o zLogMxmZfrx^zmmmv %x\?v hmwm&zmv&xfr 
mmfiK &%a<D\fy bruT-ssn yfirnxgiv %x *>nfc^v hmnftZo m 



1 2 
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<fce>lC#3r-Y V T # 1 ~# 1 2 iClf y h##jy mx 6tl, b_base= 3 5 

Xff^5 0 2tC;J3V^lirff-lf ^ hffcb_base(Z)i£m tf^T^tltf. Ify h/>f 
>f>SI^Tg|J3 3 2 teS^Mffc (=5) ©Ify h^ffl^^T^tlife^-YUT^ 
H#n_max_l—#n_max_k§:5i^[-rs 0 . 0 3lC£^T, *:fcfftl^ 

ffc-e&S 5 If y h^tiy^T?>tlTVNS^-y U 7^ffitt#2~#5-e& »K k = 4fc 

[0 0 2 0] 

O 3f -V y 7#n_max_l~#n_max_k ( 3f -V U 7 #2~#5) <D7* V - £ Ax(-£-ff 

k-Ax)g/M Uf'^5 04) „ X> Brfffl^r^ U T#n_max_l~#n_max_k (3f 

fln-t£3f-vy r&siy h©*^* ^ urttsifitt, tuy^Ttfy 
#3f-vy y©/\°?-ifM^ (i)^cj:y&^yy©i!iy^Ttfy h$t£gi 

. *-Yy7#2~#5€:*tl-r*l/t!7-Ax"roiBTS*(^fff-4- Ax), 3r 
•vyT#l,#6 f #7 f #8©7 , C»7-€:Ax-roJt*S**. @3®i^ ^tl^tl(Z)^-V 

yrtcaiyaT&tistfv h»ttH4tc^-rj:"5fty, b_sum=3 8-e&5 0 ^ 
, yr#i,#6,#7,#8©Ay-&^ti j rtiAx-roifjn$-ti:€>^*)y jc, tt^© 

l~3fl(O^U7©/t9-l: h-#;i/-e4- Ax*gfltl£-fr& J^lCLTtj.&V^ 
[0 0 2 1] 

H y ^ T If V h |S[b_sam© ^/J\ £ jtfc b Uf i y^5 0 7) , b_sum>b_base"T?fe 
SbZWt, k = 0T*S>*i«, #?§t3!<Z>ffl 1 fcfy h7n^r-i/3^a$:^ 
7-t-2> Ur^5 0 8)„ t&;fo*>. If y h/^>ll3t»3 3 2tt, 



1 3 
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;i/£j£M3JS3 l oiyMlAitKts. 

— b_sum^b_baseT*&*U£k £^/JnL Uf'y^5 0 9) , JKflfe, X-^y 
-/5 0 3J^|^©^S5:^ i ;3gt-o S4 0Mt'tt, M^^r -V U T ##2~#5 (k=4) T 
&ofc<Z>t?, Mxli, ft^t'J75:f3~f5(k=3)© < l:^C, LT 
%J:VxU feSWi, *f^^r^UT$:#2~#4(k=3)©<J:e>tC, <£^fr£>M£LT 
=k&V>„ ^**t'J T&# 3tf)»(k=l)<D«fce>lC. fl&^&Si^&gC 

7£tt^£> LT%&V>„ fit, b_sum£:£4^ ^#^^T% YESt S £ 

i(j5„ ££U Xf9^ 5 0 7&C&VNT, TYESj £&£>&<Tt>. k=0£&*l 

-a-fftTy Mib_base)(Z)£i; £-r& 0 

US, i2(D^#MT% r Y ESj £&y, &m&*>iZ&m$:mT-t2>m&T* : b 

o 

[0 0 2 2] 

-i/HymmKmmT'gz. m5iz*$&m<Dhu--y?mzn%tt>tiz>¥v h 

sec(=250/ts)T'*>y. l*/>JjOWiMfcr y h^fltJ&^tlSo lyfctfoT, 3. <7)Mhf 
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